Preparation and characterization of methotrexate-loaded microcapsules.
Methotrexate (MTX) has toxic effect to healthy tissues. Microencapsulation coats particles with a functional coat to optimize storage stability and to modulate release. In the present study, a new MTX encapsulated microcapsules were synthesized for controlling MTX release. Controlled drug release provides releasing of efficient dose and prevent drug side effect to tissues and also protects MTX from oxygen, pH and other interactions. MTX was encapsulated through biocompatible hyaluronic acid (HA) and sodium alginate (SA) with an encapsulation system to reduce its toxicity and for controlled release. The microcapsules prepared by vibrating nozzle were cross-linked with SA, HA and calcium chloride. Nozzle diameter and MTX concentration were changed according to loaded MTX and encapsulation efficiency were determined using HPLC. For the reliability of the data, validation studies of the HPLC method were performed. The precision of the method was demonstrated using intra- and inter-day assay relative standard deviation (RSD) values which are less than 2% in all instances. For the characterization of microcapsules, particle size, drug loading and in vitro drug release studies were performed. Diameters of MTX-loaded microcapsules were acquired approximately 160, 400 and 800 µm. Surface morphology of encapsulated microcapsules were displayed with light microscope. Eighty-nine percent MTX encapsulation efficiencies were achieved. Encapsulated MTX microcapsules showed controlled release when compared to pure MTX. While powder MTX dissolved completely in 10 min in the dissolution medium, MTX release from encapsulated MTX microcapsules became 40 h in 0.1 M PBS pH 7.4, including NaCl. MTX release from MTX-loaded microcapsules was reached to 79%. Moreover, drug efficiency was examined in vitro cell culture tests. Viability of 5RP7 cells were decreased to 88.5% for 96 h. When MTX was given directly to 5RP7 cells, viability of 5RP7 cells was decreased to 49.7% for 96 h. Flow cytometry studies also showed that, MTX microcapsules induced apoptosis. The goal of this study is to provide controlled release of MTX and to reduce the toxic effect of MTX.